Effects of dietary zinc on free radical generation, lipid peroxidation, and superoxide dismutase in trained mice.
The purpose of this study was to investigate the effects of dietary zinc on free radical generation, lipid peroxidation, and superoxide dismutase (SOD) in exercised mice. In the first part of the study, 48 male weanling mice were randomly divided into three groups. They were fed a zinc-deficient diet containing 1.6 mg/kg zinc or were pair-fed or fed ad libitum a zinc-adequate diet supplemented with 50 mg/kg zinc. Half of each group received an exercise training program that consisted of swimming for 60 min per day in deionized water. The diets and exercise program persisted for 6 weeks. In the second part of the study, 64 mice were fed zinc-deficient diets for 6 weeks, and then one group was fed the zinc-deficient diet for an additional 3 weeks, and the other three groups were fed diets supplemented with 5, 50, and 500 mg/kg zinc, respectively. Half of each group also received the exercise program. Both blood and liver samples were examined. Free radicals in liver were directly detected by electron spin resonance techniques and the extent of lipid peroxidation was indicated by malonic dialdehyde (MDA). Both CuZn-SOD and Mn-SOD were measured. The results showed that exercise training increased the metabolism of zinc, and zinc deficiency induced an increased free radical generation and lipid peroxidation and a decreased hepatic CuZn-SOD activity in exercised mice. Furthermore, although exercise training had no effect on the level of free radicals in zinc-adequate mice, it could increase the hepatic mitochondrial MDA formation further in zinc-deficient animals and zinc deficiency would eliminate the exercise-induced increase in SOD activities which existed in zinc-adequate mice. A total of 50 mg/kg zinc supplemented in the diet was adequate to correct the zinc-deficient status in exercised mice while 5 mg/kg zinc had a satisfactory effect on the recovery of only sedentary zinc-deficient mice. However, 500 mg/kg zinc had a harmful effect on both sedentary and exercised zinc-deficient animals.